Sci-Fri AM: YIS-04: Scatter correction of cone beam optical computed tomography for polymer gel dosimetry.
Optical computed tomography (OptCT) may become the preferred scanning method for gel dosimetry dose validations, due to its high sensitivity and relatively low cost. Cone beam computed tomography (CBCT) arrangements are advantageous because of reduced scan time. However, CBCT arrangements are more sensitive to errors associated with scatter than other CT configurations. Unfortunately in polymer gel dosimetry this problem is amplified as the primary mode of beam attenuation is through scatter. Thus, managing and reducing the effects of scatter remains an important challenge for cone beam OptCT. In this work we examine two schemes for reducing the effects of scatter in the Vista cone beam OptCT system. First, we employed a pair of anti-scatter polarizing planes to reduce the magnitude of stray light reaching the camera. Secondly, we implemented a beam stop array (BSA) sampling method -which has been successful in correcting for scatter in X-ray CBCT- to obtain scatter field measurements that are subtracted from CT projections removing veiling glare. While both implementations reduced scatter related artifacts, the BSA technique yielded greater improvement without obvious image degradation. Comparative studies between absorbing dye standards and colloidal scattering standards with the same spectrophotometric optical attenuation revealed that application of the BSA technique nullified OptCT measurement disagreements between scattering and absorbing systems. When the BSA scatter correction technique was applied to polymer gel dosimetry 3%3mm agreement rose from 79.2% to 99.82%. These findings underscore the strength of the BSA sampling technique and its utility in cone beam OptCT.